The moss genus Tortula is revised for South America. A key, descriptions, illustrations, distribution data, and light and scanning electron micrographs of the 11 species recognized are provided. A new species, Tortula arequipensis, is described from Peru. Twenty-six names are lectotypified. Thirty eight species are excluded from the genus Tortula. Six new combinations are proposed: Syntrichia breviseta, Syntrichia buchtienii, Syntrichia napoana, Syntrichia polylepidis, Syntrichia pseudolatifolia, and Tortula diaguita. Thirty-six names are newly synonymized. Previous records of Tortula vahliana from Chile correspond to Tortula platyphylla. Microbryum davallianum, Tortula cernua, Tortula hoppeana, and T. vahliana are newly reported for South America. In addition, new records for different countries of the study area are reported.
INTRODUCTION
The genus Tortula Hedw. represents one of the most complex and diverse genera in terms of morphological variation in the family Pottiaceae. It includes approximately 144 species in the world (Crosby et al., 1999) , distributed mainly in temperate areas of the Northern Hemisphere.
Its taxonomic circumscription has been controversial over the last two centuries, and there has been no consensus on which species, or even other genera, should be included. Zander (1989 Zander ( , 1993 , in his classification of the genera of Pottiaceae, recognized genera such as Chenia R.H. Zander, Dolotortula R.H. Zander, Hennediella Paris, Hilpertia R.H. Zander, Sagenotortula R.H. Zander, Stonea R.H. Zander, and Syntrichia Brid., as segregated from Tortula, and included taxa that traditionally were placed in other genera, such as some species of Pottia Ehrh. ex Fürnr., Phascum Hedw. (for example, Phascum cuspidatum Hedw.), and the genus Desmatodon Brid. The genus, as emended, is characterized by a stem with a central strand and an absence of sclerodermis and hyalodermis, a usually yellow colour of the KOH leaf reaction, costa in cross-section with dorsal and ventral surface cells developed, with hydroids, band of the ventral stereids usually undifferentiated, and dorsal band of the stereids well differentiated, and usually semicircular in shape. In addition, Zander (1993) noted that some genera, such as Pterygoneurum Jur. and Crossidium Jur., were morphologically very close to Tortula, and even some species of Crossidium could be more appropriately included in Tortula. Studies using rps4 and internal transcribed spacer (ITS) sequences have also shown the complexity of the phylogeny and infrageneric classification of Tortula and its relationship with certain genera, such as Crossidium, Pterygoneurum, and Stegonia Venturi (Werner et al., 2002; Cano, Werner & Guerra, 2005) . Therefore, the circumscription of the genus Tortula requires further study, as a first step towards a taxonomic revision of the genus.
With the exception of the treatment of Brotherus (1924a) , the genus Tortula has never been monographed or critically revised; only regional treatments exist, which are included in diverse floras, including those of Steere (1939) for the flora of North America and north Mexico, Lawton (1971) for the Pacific North-west of North America, Nyholm (1989) for Scandinavia and Finland, Mishler (1994) for Mexico, Smith (2004) for Great Britain and Ireland, and Cano (2006) for Spain. According to Allen (2002) and Delgadillo, Bello & Cárdenas (1995) , this genus is not represented in Central America and the West Indies.
The only treatment including the South American species of Tortula was performed by Mitten (1869) . He recognized 99 species in the genus Tortula; however, in his concept of this genus, species currently in the genera Aloina Kindb., Aloinella Cardot, Barbula Hedw., Bryoerythrophyllum P.C. Chen, Didymodon Hedw., Dolotortula, Hennediella, Hyophiladelphus (Müll. Hal.) R.H. Zander, Pseudocrossidium R.S. Williams, Pterygoneurum, Sagenotortula, Syntrichia, Trichostomum Bruch, and Tortella (Lindb.) Limpr. were included. The only species presently in Tortula which were included in Mitten's work are as follows: T. acaulon (With.) R.H. Zander (as Phascum cuspidatum Hedw.), T. atrovirens (Turner ex Sm.) Lindb., T. muralis Hedw., T. muricola (Müll. Hal.) Mitt., and T. platyphylla Mitt. Other species reported in Mitten's work, such as T. contorta (Hampe) Mont., T. crenata Mitt., and T. peruviana Mitt., have not been studied further, and therefore their status remains unclear.
This paper presents a taxonomic revision of the genus Tortula in South America. The aim is to assess the morphological variation and to delimit the species in the genus Tortula in this area. The present revision provides a first contribution to a future study of the family Pottiaceae in South America.
MATERIAL AND METHODS
This revision is based on more than 250 specimens from the following herbaria: AAS, B, BA, BM, BR, CANM, FH, FI, FLAS, GZU, H, HBG, JE, L, LD, M, MO, MUB, NY, O, PC, RB, S, SGO, U, UPS, and US. Curators from CAS, EGR, F, GOET, HB, LIL, MAPR, PMA, and UPTL, and W. J. P. Frahm and Ph. Sollman, kindly answered our request, but they did not find any of the requested specimens in their herbaria. This study also includes new material collected by the first author during fieldwork in Chile and Peru, deposited at MUB and with duplicates in CONC and USM.
The studied area includes the following countries: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Guyana, French Guyana, Paraguay, Peru, Suriname, Uruguay, and Venezuela. However, no species of Tortula have been found in Colombia, Ecuador, French Guyana, Guyana, and Suriname.T he names of Tortula and the currently included genera, such as Pottia and Phascum, were checked in Index Muscorum (Wijk, Margadant & Florschütz, 1967 , 1969 and in the main South American checklist (Buck, 1985; Greene, 1986; Yano, 1989 Yano, , 1995 Yano, , 1996 Delgadillo et al., 1995; He, 1998; Churchill, Griffin III & Muñoz, 2000; Matteri, 2003a Matteri, , 2004 in order to locate taxa of these genera described in South America. More than 50 names were detected in Tortula in this area, although most are of doubtful status and known only from the type locality. In addition, the status of six species described or combined with Pottia and one name in Phascum, which have not been studied after their description, were detected.
Microscopic examinations and measurements were taken with an Olympus-BH2 light microscope, and microphotographs were obtained with a Spot insight 3.5 camera mounted on this microscope. Specimens were examined in 2% KOH solution. To avoid developmental deviations, descriptions and illustrations were made from leaves taken from the middle of the stem. Cross-sections of vegetative leaves were made in the middle. The leaf width was measured in the middle. As some species show an intramarginal border, the marginal external cells are those placed one or two rows from the margins, and the marginal internal cells are those placed three or more rows from the margins, as shown in Figure 1 .
Leaf surface, peristome, and spores were also studied using a Jeol JSM-6100 scanning electron microscope at an accelerating voltage of 15-20 kV. The material was fixed in 3% glutaraldehyde with 0.1 M cacodylate buffer at 4°C, washed in cacodylate and saccharose buffer, dehydrated in an increasing acetone gradient (30%, 50%, 70%, 90%, and 100%), critical point dried, and sputtered with a gold layer (thickness, 200-300 Å) .
In the taxonomic treatment, the synonyms included are those reported in the studied area. All type citations refer to the information on the labels of the type material. In the section of excluded names, those that are accepted are shown in bold type, and the first name given is the combination in Phascum, Pottia, or Tortula. New combinations are proposed when differential characters shown by the taxa suggest that they are independent species. For doubtful cases, we have only indicated the genus to which the species should be transferred.
TAXONOMIC TREATMENT
TORTULA HEDW., SP. MUSC. FROND.: 104. 1801 Type: Tortula subulata Hedw. [lectotype designated by Steere (1939) ].
Description: Plants of small size, growing in loose, dense turfs or gregarious, yellowish green to brown. Stems usually branched; in cross-section, circular, hyalodermis undifferentiated, sclerodermis absent or with the outer cells smaller and with thicker walled, central strand differentiated, sometimes weakly; axillary hairs of hyaline cells. Rhizoids, brownish, smooth; rhizoidal and protonematic gemmae sometimes developed. Leaves incurved to spirally twisted when dry, erect-patent to spreading when moist, usually ovate to lingulate or spathulate, occasionally orbicular, obovate, linear, oblong, or elliptical, flat to concave; base usually not differentiated; lamina unistratose; apex rounded to acute, sometimes tapering to the apex, apiculate or not, occasionally cucullate; margins revolute to recurved, occasionally plane, papillose-crenulate or entire, rarely denticulate near apex, uni-to bistratose, bordered or not, sometimes intramarginally, by short-rectangular to linear or oblate cells, usually less papillose or with smooth and thicker walls than the rest of the laminal cells; costa usually excurrent in a mucro, apiculus or hair-point hyaline, yellowish or brownish, smooth, rarely percurrent or ending below the apex; ventral surface cells of the costa mostly rectangular to quadrate or rounded, papillose or smooth, bulging or not; dorsal surface cells of the costa rectangular to linear, smooth or papillose; in cross-section, semicircular, circular, or elliptical with guide cells in one or two layers, band of ventral stereids usually undifferentiated, band of dorsal stereids differentiated, semicircular or circular, more rarely oval in shape, sometimes with substereids, hydroids scarcely or well developed, ventral surface cells differentiated, usually quadrate to rectangular, rounded, disposed in one or two layers; dorsal surface cells differentiated; upper and middle laminal cells usually quadrate, short-rectangular or hexagonal, sometimes rhomboidal, rounded or oblate, usually thin-walled, not or slightly collenchymatous, smooth or more commonly papillose, with simple or bifurcate papillae; upper and middle marginal cells oblate, quadrate to rectangular or linear, rarely rounded or rhomboidal, usually thick-walled, smooth or papillose; basal laminal cells rectangular, sometimes oblate, usually inflated, hyaline, thin-walled, not or slightly collenchymatous, usually smooth; basal marginal cells quadrate to long-rectangular, thin-to slightly thick-walled, smooth. Dioecious or monoecious. Perichaetia terminal; leaves usually undifferentiated, rarely sheathing at base. Seta erect or curved, rarely slightly flexuose, usually spirally twisted to right above and to left below, sometimes straight or spirally twisted to left throughout, smooth, yellowish to reddish brown. Capsule erect, rarely horizontal to cernuous, cleistocarpous or stegocarpous, immersed or exserted; theca ovoid to cylindrical, more rarely globose, elliptical or turbinate, orange to reddish brown; exothecial cells quadrate to rectangular, thin-to thick-walled; stomata at theca base, superficial; annulus of one to three vesiculose or rounded, sometimes quadrate rows of cells, usually persistent, sometimes undifferentiated; peristome undifferentiated or of 16 or 32 filamentous or plane, sometimes anastomosed, papillose, spirally twisted or straight teeth, yellowish to orange or brownish, basal membrane usually differentiated, papillose, yellowish to orange or brown. Operculum long conical to rostrate, sometimes undifferentiated, occasionally systylious, with spirally twisted cells or in straight rows, orange to reddish brown. Calyptra cucullate, sometimes slightly mitrate, smooth, naked, yellow to brownish. Spores spherical to elliptical, granulate, sometimes clavate, baculate, verrucose or vermiculate, yellowish to brown. Leaf colour reaction with KOH yellow, rarely orange or with red spots. 12.5-15 ¥ 12.5(22.5 ) mm, disposed in one layer, dorsal surface cells differentiated; upper laminal cells quadrate-hexagonal to rectangular or quadrate, sometimes rhomboidal, 15-27.5 ¥ 7.5-20 mm, thin-walled, not collenchymatous, smooth or with one to two simple papillae, 1 mm high, upper external marginal cells rectangular, 15-20 ¥ 7.5-15 mm (length/width ratio, 1.2-2.7); middle laminal cells quadrate to rectangular, 10-45 ¥ 10-12.5 mm, thin-to slightly thickwalled, not collenchymatous, with zero to three simple papillae, 1 mm high, middle external marginal cells rectangular to subquadrate, 12.5-27.5 ¥ 10-17.5 mm (length/width ratio, 0.8-2.8), thin-to slightly thick-walled, smooth, middle internal marginal cells rectangular to quadrate, 15-22.5 ¥ 10-15 mm (length/ width ratio, 1-2.3), thin-to slightly thick-walled, smooth; basal laminal cells rectangular, usually inflated, 50-92.5 ¥ 22.5-30 mm, thin-walled, not collenchymatous, smooth, basal external marginal cells rectangular, 45-57.5 ¥ 10-15 mm (length/width ratio, 3.6-5.3), thin-walled, smooth. Autoecious. Perichaetial leaves undifferentiated, not sheathing at base, 2.4-3.3 ¥ 0.5-0.8 mm. Seta erect, 0.2-0.4 ¥ 0.1-0.14 mm, straight, yellowish brown. Capsule erect, cleistocarpous, immersed; theca globose, apiculate, 0.8-1.3 ¥ 0.6-1.1 mm, yellowish brown; exothecial cells rectangular, 22.5-67.5 ¥ 12.5-37.5 mm, thinwalled; annulus undifferentiated; peristome undifferentiated; basal membrane undeveloped. Operculum undifferentiated. Calyptra cucullate, 0.4-0.6 mm long, yellowish brown. Spores spherical, 25-35 mm in diameter, clavate to baculate, brownish. Leaf colour reaction with KOH yellow.
Illustrations: Guerra (2006: 179 as Phascum cuspidatum) ; Mishler (1994: 379 as Phascum cuspidatum); Zander (1993: 220 as Tortula atherodes R.H. Zander, nom. inval.) .
Habitat: On soil; 0-30 m.
Distribution: Argentina and Uruguay. Also known from Europe (Hill et al., 2006) , temperate Asia (Li, Crosby & He, 2001) , North Africa (Ros, Cano & Guerra, 1999) , North America (Anderson, Crum & Buck, 1990) , Central America (Mexico) (Mishler, 1994) , Australia (Streimann & Klazenga, 2002) , and New Zealand (Fife, 1995 Phascum calodictyon was described by Müller (1888) in his paper on 'Musci cleistocarpici novi', where he commented that it was a species close to Phascum cuspidatum (Tortula acaulon). After examining the original material, which according to the protologue was deposited in LD, we could not find any morphological differences between this taxon and Tortula acaulon. Therefore, Phascum calodictyon is proposed as a new synonym of the latter species.
2. TORTULA AREQUIPENSIS, SP. NOV. Diagnosis: Autoica. Phyllidia elliptica vel angustiora (lanceolata vel etiam linearia) sed apice acuta vel acuminata, margine dictincta carentia sed marginaliter plerumque recurvata; nervo in longum pilum hyalinum, flavidulum, excurrenti; laminae cellulis magnis, laevibus. Theca cylindrica, peristomatis dentibus, in basali brevi membrana insidentibus, parce spiraliter contortis. Description: Plants 1.5-1.7 cm high, growing in dense turfs, green to yellowish green. Stems 1.3-1.5 cm, branched. Rhizoidal and protonematic gemmae undeveloped. Leaves incurved to slightly twisted when dry, patent when moist, elliptical to lanceolate, or linear, concave to keeled, 2.6-4.7 ¥ 0.9-1.6 mm; apex acute, sometimes acuminate, tapering to the apex, not cucullate; margins recurved from near the base to the apex or upper third, sometimes recurved at one margin and plane at the other, entire, sometimes denticulate near the apex by projection of papillae, unistratose, unbordered; costa 87.5-107.5 mm wide, excurrent in a hairpoint (700)1230-1740 mm, yellowish, smooth; ventral surface cells of the costa rectangular, not bulging, smooth; dorsal surface cells of the costa elongate, smooth; in cross-section, semicircular, with two guide cells in one layer, band of ventral stereids undifferentiated, band of dorsal stereids semicircular, with three to four stereid rows, hydroids developed, ventral surface cells rounded to oblate, 12.5-15 ¥ 12.5-15 mm, disposed in one layer, dorsal surface cells differentiated; upper laminal cells hexagonal-quadrate to rounded, 15-30 ¥ 15-20 mm, thin-to slightly thick-walled, not collenchymatous, smooth, upper external marginal cells quadrate to rectangular, 12.5-27.5 ¥ 12.5-17.5 mm (length/width ratio, 1-1.8); middle laminal cells rectangular to hexagonal, 32.5-50 ¥ 15-22.5 mm, thin-or slightly thick-walled, not or slightly collenchymatous, smooth, middle external marginal cells oblate, quadrate or rectangular, 12.5-15 ¥ 12.5-20 mm (length/width ratio, 0.8-1), slightly thick-walled, smooth, middle internal marginal cells rectangular to oblate, 12.5-27.5 ¥ 12.5-20 mm (length/ width ratio, 0.6-1.3), slightly thick-walled, smooth; basal laminal cells rectangular, inflated, 22.5-87.5 ¥ 20-27.5 mm, thin-walled, not collenchymatous, smooth, basal external marginal cells rectangular, 27-75 ¥ 12.5-17.5 mm (length/width ratio, 1.8-5), thin-walled, smooth. Autoecious. Perichaetial leaves undifferentiated, not sheathing at base, 2.7-3.9 ¥ 0.6-0.9 mm. Seta erect, sometimes curved, 8-1 ¥ 0.16-0.23 mm, twisted to the right above and slightly to the left below, yellowish to reddish brown. Capsule erect, stegocarpous, exerted; theca cylindrical, 2.1-2.5 ¥ 0.8-0.9 mm, orange to reddish brown; exothecial cells rectangular, 50-137.5 ¥ 20-30 mm, slightly thickwalled; annulus of vesiculose cells; peristome of 32 filamentous and papillose teeth, sometimes anastomosed at base, less than one turn spirally twisted, 450-660 mm long, yellowish; basal membrane 80-100 mm long. Operculum conical, 0.8-1 mm long, not systylious, with spirally twisted cells. Calyptra cucullate, 4.5-4.9 mm long, yellowish brown. Spores spherical, 15-20 mm in diameter, granulate, light brown. Leaf colour reaction with KOH yellow.
Habitat: Soil under volcanic rock in a rocky open formation with spots of Azorella Lam., Nototriche Turcz., and Geranium sessiliflorum Cav.; 4600-4900 m.
TORTULA IN SOUTH AMERICA 179 Figure 11 . Drawings of Tortula arequipensis (from Cano 2163b, MUB). A, habit; B, leaf; C, leaf apex; D, basal laminal cells; E, middle marginal cells; F, cross-section of the leaf at middle; G, cross-section of the stem; H, capsule; I, peristome. Scale bars: A, 1 mm; B, 0.5 mm; C, 90 mm; D, E, 35 mm; F, G, 55 mm; H, 0.7 mm; I, 160 mm.
Distribution: Peru.
Additional specimen studied: PERU. AREQUIPA: Nevado Huarancante, 15°44′44″S, 71°34′34″W, 3.iv.2005 , Cano 2213 .
Notes: Tortula arequipensis is characterized by long leaves, with a yellowish hair-point, upper and middle laminal cells 15-22.5 mm wide, smooth, and peristome with a short basal membrane. It is close to Tortula mucronifolia Schwägr., a species known from Europe, temperate Asia, North Africa, North America, Mexico, and New Zealand. Both species share the shape and size of the leaf, usually smooth laminal cells, size of the capsule, spores, and peristome, but T. arequipensis has a longer yellowish hair-point [(700)1230-1740 mm] than T. mucronifolia (130-500 mm) and a shorter basal membrane of the peristome (80-100 mm) than T. mucronifolia (380-900 mm). The high basal membrane of the peristome, which forms a tube above the mouth of the urn, is a distinctive character of T. mucronifolia. We have studied some Arctic specimens of T. mucronifolia with a shorter basal membrane of the peristome. However, in these cases, whole plants are smaller than the typical form (reduced leaves, seta, and peristomes), being dwarfed forms of T. mucronifolia. This peculiarity was also observed by Steere (1940) . In well-developed plants, no material of T. mucronifolia with a shorter basal membrane has been found Mishler (1994: 358) ; Zander (1993: 221) .
Habitat: Bare soils and crevices of rocks with accumulated soil; 0-3500 m.
Distribution: Argentina, Bolivia, Chile, and Uruguay. Also known from Europe (Hill et al., 2006) , temperate Asia (Kürschner, 2000; Li et al., 2001) , North America (Steere, 1939) , Mexico (Mishler, 1994) , Africa (Magill, 1981; O'Shea, 2003) , Australia (Streimann & Klazenga, 2002) , and New Zealand (Fife, 1995 (Cano 409) show a long mucro which, in the perichaetial leaves, is even a short hair-point. Until new collections are carried out in the studied area, these specimens are included in the variation shown by T. atrovirens. In the studied area, this species was reported from central Argentina, Uruguay, and central Chile. After this study, the range of this species was extended to the Neotropics (Bolivia, and tropical areas of Argentina and Chile).
Tortula minima was described by Herzog (1916) from a collection from Bolivia. After study of the type material, we conclude that there are no significant morphological differences between this taxon and T. atrovirens, and so it is regarded as synonymous with the latter species.
The type study of T. atrovirens var. brevifolia has shown that its differential characters are within the usual range of variation of T. atrovirens, and it is considered to be synonymous with the latter species. Zander (1993) (Allen, 1992) , which have not been detected in the European, Asiatic, and North African specimens of Didymodon tophaceus (Jiménez et al., 2005) . Therefore, we have concluded that Trichostomum schimperi is a badly preserved specimen of Didymodon tophaceus. usually undifferentiated, not sheathing at base, 2.6 ¥ 0.6 mm. Seta slightly flexuose, 9.7-14.5 ¥ 0.15-0.18 mm, slightly twisted to the right above and to the left below, brownish. Capsule horizontal or cernuous, stegocarpous, exerted; theca ovoid-cylindrical, 1.1-1.6 ¥ 0.7-0.8 mm, brownish; exothecial cells quadrate to rectangular, 32.5-62.5 ¥ 20-32.5 mm, slightly thick-walled; annulus of rounded cells; peristome of 16 plane and slightly papillose teeth, sometimes divided into two to three linear prongs, often anastomosed below, straight, 180-200 mm long, yellowish brown, basal membrane 30-50 mm long. Operculum conical, 0.5-0.6 mm long, not systylious, with cells in straight rows. Calyptra not seen. Spores spherical, 30-32.5 mm in diameter, verrucose, brownish. Leaf colour reaction with KOH yellow.
Illustrations: Crum & Anderson (1981: 379 as Desmatodon cernuus); Zander (1993: 221) .
Habitat: Soil in puna formation; 3900 m.
Distribution:
Argentina. Also known from Europe (Hill et al., 2006) , North America (Crum & Anderson, 1981) , and temperate Asia (Li et al., 2001) .
Notes: According to Stafleu & Cowan (1979) , the original herbarium of Hübener in LZ was destroyed, but there is material of this author housed at BM, FB, HEID, and STR. We have located one syntype of Desmatodon cernuus at Schimper herbarium in BM, which is chosen as the lectotype. Desmatodon argentinicus was described by Brotherus (1918) from a specimen collected by R. E. Fries in the Andean north of Argentina. The type material shows leaves with smooth cells, upper and middle external marginal cells of the leaf linear and disposed in one to two layers, which form a border, and a cernuous or horizontal capsule, with short and straight peristome teeth. We have not found significantly different characters between D. argentinicus and the type material of T. cernua. The only differential character is the smooth laminal cells in D. argentinicus. In the protologue, Brotherus (1918) also mentioned: 'species D. cernuo (Hüb.) Bryol. eur. affinis, sed foliis laxe reticulatis cellulis laevissimis jam dignoscenda'. However, the presence or absence of papillae in the laminal cells seems to be a variable character in this species (Crum & Anderson, 1981) Notes: Zander & Mahú (1999) placed this species in the genus Hennediella because of the red colour of the KOH leaf reaction (which it was only possible to observe after boiling the leaves on a slide in KOH), the weak denticulation in some of the leaves, especially the perichaetial, the nearly flat superficial cell walls of the distal lamina, the leaf border of thicker walled, smooth cells, and the nearly round dorsal stereid band. In addition, these authors stated that, although some Tortula species have differentiated margins and reddish coloration with KOH, the latter restricted to the basal cells, species with cucullate leaves are found only in Hennediella. According to Zander & Mahú (1999) , other diagnostic characters of this species are the strongly concave orbicular to oblong-elliptical leaves, cucullate apex in most of the leaves, peristome of filamentous teeth, and slightly twisted and bulging ventral costa surface. Two new collections of this species from Coquimbo have been obtained in this study [Cano 142b, 187a] . In these collections, the marginal cells of the leaves are differentiated, but are usually quadrate or shortrectangular and similar to those of other Tortula species studied. Other characters of H. diaguita which do not match with Hennediella are the deep yellow leaf colour with KOH, the rounded and bulging ventral costa surface, which varies from one to two layers, and the dorsal band of stereids oval in some cross-sections. These characters are closer to the genus Crossidium. We tentatively placed this species in the genus Tortula, considering this genus in a wide sense which could include species presently in Crossidium. Description: Plants 0.5-0.6 cm high, growing in dense turfs, green. Stems 0.3-0.4 cm, usually simple. Rhizoidal and protonematic gemmae undeveloped. Leaves incurved to spirally twisted in the upper part when dry, patent to spreading when moist, ovate to lingulate, slightly concave, 2.5-2.7 ¥ 0.7-1.8 mm; apex obtuse to acute, not cucullate; margins recurved from near the base to usually near the apex, papillosecrenulate, unistratose, unbordered; costa 50-80 mm wide, excurrent in a hair-point, yellowish, 350-607 mm, smooth; ventral surface cells of the costa rectangular, not bulging, papillose; dorsal surface cells of the costa rectangular, papillose; in crosssection, semicircular, with two guide cells in one layer, band of ventral stereids undifferentiated, band of dorsal stereids semicircular, with three stereid rows, hydroids developed, ventral surface cells rounded, 15-17.5 ¥ 15-20 mm, disposed in one layer, dorsal surface cells differentiated; upper laminal cells oblate, quadrate to rectangular, 15-20 ¥ 12.5-20 mm, thin-walled, not collenchymatous, with three to four bifurcate papillae, 2.5 mm high, upper external marginal cells oblate, quadrate to rectangular, 12.5-17.5 ¥ 10-15 mm (length/width ratio, 0.8-1.8); middle laminal cells rectangular, 22.5-30 ¥ 12.5-20 mm, thinwalled, not collenchymatous, with four to eight simple papillae, 2.5 mm high, middle external marginal cells oblate, quadrate or rectangular, 10-22.5 ¥ 12.5 mm (length/width ratio, 0.8-1.8), thin-walled, smooth, middle internal marginal cells rectangular, 17.5-20 ¥ 12.5-15 mm (length/width ratio, 1.33-1.4), thinwalled, with four to six simple papillae; basal laminal cells rectangular, inflated, 57.5-100 ¥ 32.5-40 mm, thin-walled, not collenchymatous, smooth, basal external marginal cells rectangular, 52.5-80 ¥ 12.5-15 mm (length/width ratio, 3.5-6.4), thin-walled, smooth. Autoecious. Perichaetial leaves undifferentiated, not sheathing at base, 1.9-2 ¥ 0.5-0.6 mm. Seta erect, 11-13.5 ¥ 0.12-0.15 mm, twisted to the right above and slightly to the left below, yellowish. Capsule erect, stegocarpous, exerted; theca cylindrical, 1.8-1.9 ¥ 0.7-0.8 mm, yellowish brown; exothecial cells rectangular, 50-55 ¥ 12.5-22.5 mm, thin-to slightly thick-walled; annulus of rounded cells; peristome of 16 plane and slightly papillose teeth, irregularly divided below, straight, 200-230 mm long, yellowish, basal membrane 10-25 mm long, papillose. Operculum rostrate, 0.6-0.8 mm long, temporarily systylious, with straight to slightly twisted cells above. Calyptra not seen. Spores spherical, 17.5-20 mm in diameter, verrucose, light brown. Leaf colour reaction with KOH yellow.
Illustrations: Cano (2006: 171) ; Crum & Anderson (1981: 377 as Desmatodon latifolius (Hedw.) Brid).
Chile. Also known from Europe (Hill et al., 2006) , North America (Anderson et al., 1990) , North Africa (Ros et al., 1999) , temperate Asia (Saito, 1975; Li et al., 2001) , tropical Asia (Gangulee, 1969) , and Antarctica (Ochyra, 2004 
Notes:
The Chilean specimen has some deviant characters with respect to other specimens of T. hoppeana studied from southern Europe. Thus, the margins are recurved from the base to near the apex in some leaves, when they are usually recurved from the base to the upper third of the leaf, and the operculum temporarily remains attached to the columella, when most of the specimens of T. hoppeana have no or only a slightly systylious operculum, although this character has also been observed in specimens from North America and Europe (cf. Crum & Anderson, 1981; Nyholm, 1989) . The rest of the characters, such as ovate to lingulate leaves, papillose laminal cells, 12.5-20 mm in width, unbordered leaf, and peristome of short and straight teeth, are similar to those typical of T. hoppeana.
This species is newly reported from South America. Notes: Tortula jaffuelii was described on the basis of a specimen from Valparaíso (Chile). In this study, we have detected new collections from Coquimbo, O'Higgins, and Santiago. In all cases, they show lingulate leaves, yellow with KOH, and a cross-section similar to that found in Tortula: dorsal and ventral surface cells differentiated, band of ventral stereids semicircular, and hydroids developed, although, in some cross-sections, the ventral band of stereids is slightly lunulate. However, the perichaetial leaves are long and slightly sheathing at base, the basal cells are not strongly differentiated from the distal cells, which can be papillose (mainly at the dorsal side of the leaf), and usually slightly thick-walled, the marginal laminal cells are undifferentiated, and some crosssections of the stem seem to show weakly developed sclerodermis. This combination of characters is not found in Tortula. Possibly because of these deviant characters, Zander (1993) transferred this species to the genus Syntrichia, although the anatomy of the costa and the leaf reaction with KOH are typical of the genus Tortula. Therefore, we provisionally placed this species in Tortula and await a new evaluation of the genus. The Chilean T. jaffuelii is similar to material of Tortula bogosica (Müll. Hal.) R.H. Zander studied by us from the Canary Islands and South Africa, a species which Zander (1993) related to Barbula. Both species have the habit of Barbula, with lingulate leaves, dorsal surface of the costa usually papillose, upper and middle laminal cells small and strongly papillose, and the presence of numerous rhizoidal gemmae. However, both species can be distinguished by the costa (which is usually excurrent in a mucro in T. bogosica and ceasing two to six cells below the apex in T. jaffuelii), dorsal surface cells of the costa in cross-section (usually undifferentiated in T. bogosica and well differentiated in T. jaffuelii), and laminal cells (usually thin-walled in T. bogosica and slightly thick-walled in T. jaffuelii). In addition, T. jaffuelli has more strongly differentiated perichaetial leaves than the specimens of T. bogosica.
The protologue of this species indicates that the date of collection was October 1919; however, the label of the holotype (handwritten 'type' by Thériot) and isotypes studied shows a different date of collection: September 1919. Therefore, it was probably a mistake in the publication of Thériot (1923 branched. Rhizoidal and protonematic gemmae undeveloped. Leaves usually spirally twisted, rarely incurved when dry, patent to spreading when moist, usually lingulate, slightly concave, (1.1)1.6-2.4(3) ¥ 0.4-0.6 mm; apex rounded to obtuse, not cucullate; margins recurved from near the base to the apex, papillose-crenulate from the apex to below middle or near base, unistratose, sometimes bistratose in the marginal row, usually bordered by four to seven differentiated cell rows, forming a marginal border; costa (40)62.5-87.5 mm wide, excurrent in a hairpoint, more rarely in an apiculus, hyaline, sometimes yellowish or brownish, (80)102.3-663.5 mm, smooth; ventral surface cells of the costa quadrate to rectangular, not bulging, papillose; dorsal surface cells of the costa elongate, smooth to slightly papillose in the upper part; in cross-section, circular to semicircular, with 2-6(8) guide cells in one to two layers, band of ventral stereids undifferentiated or occasionally in one to two layers, band of dorsal stereids semicircular, with (2)3-5 stereid rows, hydroids developed, ventral surface cells rectangular to quadrate, 10-12.5 ¥ 10-12.5 mm, disposed in one layer, dorsal surface cells differentiated; upper laminal cells quadrate-hexagonal to rectangular, (7.5)12.5-15(17.5) ¥ (7.5)10-12.5 mm, thin-walled, not (10) Illustrations: Cano (2006: 166) ; Crum & Anderson (1981: 398) .
Habitat: On bricks or cement walls, more rarely in dry limestone or soil; 0-1500 m.
Distribution: Argentina, Brazil, Chile, Paraguay, Uruguay. Also known from Europe (Hill et al., 2006) , temperate Asia (Saito, 1975; Kürschner, 2000; Li et al., 2001) , tropical Asia (Tan & Iwatsuki, 1991) , Africa (O'Shea, 2003) , North America (Crum & Anderson, 1981) , Australia (Streimann & Klazenga, 2002) , and New Zealand (Fife, 1995) .
In the Neotropics, T. muralis was reported by Ayala (1970) from three specimens collected in 'Lomas' of Trujillo (Peru) and deposited at HUT. We have not been able to study these samples, but we found duplicates of them at US herbarium. After studying the material, it does not correspond to any species of Tortula, and the specimens proved to be Syntrichia limensis (R.S. Williams) R.H. Zander. Therefore, the report of T. muralis should be excluded from the Neotropics.
We have not been able to locate the type material of T. annulus, but the original description suggests its resemblance to T. muralis, with which it was synonymized by Wijk et al. (1959) .
By contrast, we have found several syntypes of T. muralis var. longipila distributed in different herbaria (E, NY, O, PC) as Tortula longipila Dusén from Rio Negro. The specimen of NY is here formally designated as the lectotype of this name. According to the protologue, this taxon can be distinguished from var. muralis by a long hair-point and a capsule with the annulus disposed in only one row. In addition, the original material shows the upper and middle laminal cells with papillae of 5 mm high, when T. muralis usually has papillae of 2.5 mm high. However, all of these characters can be included in the variability of T. muralis, and therefore this taxon is treated here as a synonym of T. muralis. had peristome teeth of 850 mm long and more than one turn spirally twisted; however, the basal membrane of the peristome was 120 mm long and the intramarginal border was well developed. The Peruvian specimens lack a sporophyte; however, the gametophytic characters are the same as those of the Chilean specimens. In addition, this material has protonematic gemmae, which have not been observed in the Chilean material. Until more specimens can be collected in Neotropical areas, this material is identified as T. platyphylla.
In the original description of Desmatodon amblyophyllus, two localities were mentioned (Montagne, 1845) . We have only found one syntype deposited in the PC herbarium, which is selected as the lectotype.
According to Wijk et al. (1959) , Barbula berteroana is a synonym of T. muralis. We have located a syntype of this name in PC, which is chosen as the lectotype. After studying the type material, we can conclude that there are no morphological differences between this taxon and T. platyphylla, and so it should be regarded as a synonym of the latter. The same is true of Barbula graminicolor ssp. subgraminicolor, whose original material corresponds with that of T. platyphylla. This synonym has already been observed by Thériot (1923) .
After studying the type material of Tortula flavipes, we conclude that this name is a synonym of T. platyphylla. Fig. 78 . Peristome. Fig. 79 (6)], usually thin-walled, smooth. Autoecious. Perichaetial leaves undifferentiated, not sheathing at base, 1.7-2 ¥ 0.6-0.9 mm. Seta erect, 1.9-2.9 ¥ 0.10-0.18 mm, straight to slightly twisted to the left, yellowish to orange. Capsule erect, stegocarpous, exerted; theca turbinate, 0.7-1 ¥ (0.6)0.9-1.1 mm, orange to reddish brown; exothecial cells rectangular to quadrate, (32.5)37.5-47.5(62.5) ¥ 25-37.5 mm, thinwalled; annulus of quadrate cells, filaments in the cells of the annulus sometimes differentiated; peristome undifferentiated, basal membrane undifferentiated. Operculum rostrate, 0.5-0.9 mm long, not systylious, with straight, sometimes slightly twisted above cells. Calyptra cucullate to slightly mitrate, 1.14-1.44 mm long, brownish yellow. Spores spherical, (20) Distribution: Argentina, Chile, and Uruguay. Also known from Europe (Hill et al., 2006) , temperate Asia (Saito, 1975; Li et al., 2001) , North Africa (Ros et al., 1999) , North America (Anderson et al., 1990) , Australia (Streimann & Klazenga, 2002) , and New Zealand (Fife, 1995 Illustration: Cano (2006: 171) .
MARÍA J. CANO and M. TERESA GALLEGO
Habitat: Unknown.
Distribution:
Peru. Also known from Europe (Hill et al., 2006) , North Africa (Ros et al., 1999) , and temperate Asia (Düll, 1984) .
Notes: According to Mitten (1869) , the original material of T. peruviana was deposited in 'herb. Hooker'. In BM, where the original herbarium of Hooker is housed, there is no syntype of this name. We have found a syntype in the Mitten herbarium at NY, which we here Montagne (1850) from Chile, although this species does not appear in the last Chilean checklist (He, 1998) . After studying the specimen, which supports the record of Montagne (1850) In the herbarium of J. Ångström at S, there is deposited a sheet which contains plants numbered from one to six. Most of them are glued and others are on a slide. This material was collected by Widgren in Brazil and, in numbers five and six, 'Caldas, Brazilia' is indicated. All of this material is chosen as the lectotype. The material seems to belong to Microbryum Schimp. Thus, the small plants show apiculate leaves, with recurved margins, upper and middle laminal cells papillose, reddish KOH leaf reaction, a single band of dorsal stereids, and urne stegocarpous. We were only able to study the spores from one 206 MARÍA J. CANO and M. TERESA GALLEGO specimen which was inside a small envelope. These spores are papillose. Therefore, we conclude that P. humillima is a new synonym of M. davallianum.
Microbryum davallianum is known from Europe, North Africa, temperate Asia, North America, and Australia (Düll, 1984) . Therefore, it is a new record for South America. In the studied material for this revision, we have identified other specimens of M. davallianum from Chile [Región Metropolitana de Santiago, Santiago, Facultad de Ciencias, 16.vi.1983, Mahú 20447 (MO) ]. Therefore, the range of this species in South America is extended to Brazil and Chile. We have located the original material of this species at the HBG herbarium, which matches exactly with the description provided by Brotherus (1895) . In addition, 'ex Herb. Ule' is indicated on the label. This material is chosen as the lectotype.
The plants have a stem without central strand, spathulate leaves, with obtuse-rounded apex, upper laminal cells rounded to subquadrate, smooth, thickwalled, costa ending below the apex, in cross-section without ventral surface cells, and capsules with peristome of 16 teeth in eight pairs. All of these characters are distinctive of Z. octoblepharis (cf. Goffinet, 1997 We located a syntype in the G. Roth herbarium at S. It is chosen as the lectotype of this name. The specimen has the same characteristics as those shown by P. ligularifolia, except that the leaves are more lingulate than those of the latter species. It was not possible to observe the peristome, because the capsules lack an operculum and it has fallen down. Therefore, P. uleana is here synonymized with Z. octoblepharis. We located two syntypes of this name in NY and S herbaria. We select as lectotype of this name the syntype of S. The samples are poorly preserved, but it was possible to observe the following characters: reddish lamina with KOH, distal laminal cells smooth, without border differentiated, some leaves slightly dentate near apex, and cross-section of the costa with substereids. The syntype of NY has specimens only with setae and the syntype of S has broken capsules. However, Müller (1879) , in the original description, wrote that the capsule had a peristome with a short basal membrane and rudimentary teeth. We conclude that T. amphidiifolia is a new synonym of C. lorentzii. The type specimen lacks sporophytes and shows lingulate leaves, constricted at the middle, irregularly bistratose in the upper third and at middle, with a hyaline, short and smooth or spinulose hair-point, plane or weakly recurved at base or up to the middle margins, bordered by three to five rows of thicker walled and smooth cells, upper and middle laminal cells 10-12.5 ¥ 7.5-10(12.5) mm, cross-section of the costa with two to three dorsal stereid rows, with hydroids and substereids, and dorsal side of the costa with simple or bifurcate papillae, 2.5-5(10) mm high. All of these characters place this species as a new synonym of S. breviseta. The plants are small, fragile, with lingulate to lingulate-spathulate leaves, margins recurved up to the middle, upper and middle laminal cells 10-12.5 mm wide, cross-section of the costa with three to four dorsal stereid rows and without hydroids, papillose costa ending some cells below the apex and gradually narrowed to the apex, with short basal membrane of the peristome, and spores 7.5-10(12.5) mm in diameter. The anatomy of the costa and the KOH reaction place this species in the genus Syntrichia. It could be a different expression of S. fragilis; however, it has constricted leaves at the middle, with narrower upper and middle laminal cells, crosssection of the costa without hydroids, a different leaf apex, and smaller spores. Until a complete study of Syntrichia is carried out in South America, T. berthoana is transferred to the genus Syntrichia. After studying the original material of T. breviseta, it proved to belong to the genus Syntrichia, because it shows a costa with crescent-shaped dorsal stereid rows and absence of dorsal surface cells of the costa, and red KOH leaf reaction. As published by Montagne (1845) , the plants have a short seta (5 mm high) and peristome with long spirally twisted teeth (900 mm high) and short basal membrane (two cell rows of 37.5 mm high). Therefore, we transferred this name to the genus Syntrichia as S. breviseta. After searching in most of the herbaria in which material of C. Müller could have been deposited, we were only able to locate a syntype of this taxon in the herbarium of E. Levier at FI, which we chose as the lectotype of this name. The material showed fragile leaves, as is mentioned in the original description, with mucronate apex, leaf margins slightly recurved, smooth dorsal surface of the costa, without hydroids, upper and middle lamina cells 10 mm wide, and membrane of the peristome short (100 mm high, six to eight cell rows). According to Gallego (2005) , the typical morphotype of S. fragilis shows a papillose dorsal surface of the costa, hydroids, upper and middle lamina cells wider, and leaf margins recurved up to the upper third, but all of these characters are present in the variability shown by this species. Therefore, B. brunnea is here synonymized with S. fragilis. The type material lacks sporophytes and is recognized by lingulate leaves, weakly constricted and recurved up to the upper third, smooth, brown hair-point, hyaline at the apex (130-200 mm long), unistratose lamina, upper and middle laminal cells (7.5)10-12.5 mm wide, cross-section of the costa with five to six dorsal stereid rows, one to two guide cell rows and hydroids, which sometimes are scarcely differentiated, and papillose dorsal surface of the costa, with simple papillae, 2.5 mm long. This species is similar to S. bartramii (Steere) R.H. Zander, but the latter species shows a longer and spinulose hairpoint (although some specimens have an apiculate apex), plane leaf margins, dorsal surface of the costa more papillose, and lamina irregularly bistratose. It also resembles S. montana var. calva (Durieu & Sagot) J.J. Amann, but the mucronate apex, smaller laminal cells, 5-7.5(10) mm wide, clearly constricted leaves, and leaf margins recurved up to the middle, rarely up to the upper third, are significant differences from this taxon. Therefore, we transfer T. buchtienii to the genus Syntrichia as S. buchtienii. We have located three syntypes of this name in the Cardot herbarium at PC, UPS, and the Dusén herbarium at S. We chose the specimen deposited at S as the lectotype because it is better preserved and is the only specimen from the Dusén herbarium. The species is recognized by ovate-lingulate and unistratose leaves, without constriction at the middle, with recurved margins up to the upper third or near to the apex, not bordered, with long, spinose and hyaline hair-point, cross-section of the costa without hydroids, and upper and middle laminal cells of 12.5 mm wide. Brotherus (1931) The type is a poorly preserved specimen, as it consists of three leaves and one sporophyte with few perichaetial leaves. Features of note are the flagelliform branches, lingulate to lanceolate leaves, recurved margins up to the upper third, not bordered, with a smooth hair-point (200-500 mm long) or apiculus (50-100 mm long), leaves individually twisted when dry, papillose dorsal surface of the costa, crosssection of the costa with hydroids, 1-3(4) dorsal stereid rows, sometimes with substereids and one to three guide cell rows, upper and middle laminal cells (10)12.5-15(17.5) mm wide, peristome with long teeth, and basal membrane of 200-350 mm high. Tortula contorta is placed in Syntrichia on the basis of the gametophytic characters, and is synonymized with S. flagellaris. REV. BRYOL. LICHÉNOL. 33: 325. 1964 -65 [1965 Bartram (1965) published this species on the basis of a specimen without sporophytes, with lightly contorted, erect, acuminate, nearly plane margined leaves, with yellowish hair points. In the protologue, he indicated some affinity between the new species and T. chrysophyla (Müll. Hal.) Paris, which, according to Matteri (2003b) , is a synonym of S. princeps (De Not.) Mitt. The type material has the gametophytic characters which define S. bogotensis: orange to reddish or reddish brown hair-points, leaf apex occasionally sharply toothed, cross-section of the costa with 1-3(4) stereid rows, without hydroids, plane leaf margins, and upper and middle laminal cells 12-26 mm wide. The leaf margins are slightly TORTULA IN SOUTH AMERICA 209 recurved near the middle in some leaves, although this has also been observed in Neotropical specimens of this species (Gallego, Cano & Sérgio, 2005) . According to Matteri (2003a) We have studied the holotype deposited at the Herzog herbarium in JE. It is characterized by fragile, mucronate, and unistratose leaves, with recurved margins up to the middle, or only at the base, upper and middle laminal cells 7.5-10 mm wide, and strongly papillose dorsal surface of the costa. The cross-section of the costa shows hydroids and two to three dorsal stereid rows. All of these characters are typical of S. fragilis, with which it is synonymized. The specimen bears a revision label by Ph. Sollman with the name 'Syntrichia fragilis' handwritten, from 1991, but, to our knowledge, this synonym has not been published until now. Dusén (1906a) , in the original description, compared this species with T. epilosa Broth. ex Dusén, but he distinguished T. laevinervis by its narrow leaf and the costa excurrent in an arista. We located several syntypes of this name in E, NY, M, O, and PC herbaria. We selected the specimen deposited at M as the lectotype, because it is the best preserved. After studying the original material, this proved to belong to the genus Syntrichia. In addition, the drawing from the original description supports this. Distinguishing features include the fragile (although some have quite firm), mucronate, and unistratose leaves, with recurved margins up to the middle, upper and middle laminal cells 7.5-10 mm wide, and papillose dorsal surface of the costa. The cross-section of the costa shows hydroids and three to four dorsal stereid rows. All of these characters indicate that this species is a synonym of S. fragilis. We have found four syntypes in PC and UPS of the collections reported in the protologue. We have selected the number Skottsberg 346 from PC as the lectotype, because it is better preserved. The species is recognized by lanceolate, not constricted, mucronate and not bordered leaves, sometimes fragile, with recurved margins up to the upper third. The original material has no sporophytes, but the structure of the leaf, including the costa, suggests that this species belongs to the genus Syntrichia. The leaf shape and the papillae of the dorsal surface of the costa are different from those typical of S. fragilis, but the rest of the gametophytic characters are typical of the latter species. Cardot & Brotherus (1923) noted that T. litorea was related to T. saxicola Cardot on the basis of the mucronate apex, but the former has different basal cells of the leaf and a longer apiculus. This species could be a synonym of S. fragilis, but, in the absence of sporophytes, it is difficult to explore the matter further, and we transfer this name to the genus Syntrichia. This species is only known from the type collection. We have studied the holotype deposited at RO, which has leaves that are mucronate, fragile, lingulate, and bistratose in patches, with middle and upper laminal cells 12.5 mm wide, with bordered and plane or recurved up to the middle margins, sometimes bistratose, and with rounded or obtuse apex. The dorsal surface of the costa is weakly papillose, with simple papillae. The cross-section of the costa has no hydroids or they are scarcely differentiated, and has four dorsal stereid rows. The costa ends some cells under the apex. All of these gametophytic characters show that it is a Syntrichia species. It is similar to S. fragilis on the basis of the leaf shape and costa anatomy, but has an irregularly bistratose lamina and bordered leaf margins, sometime bistratose. De Notaris (1859) The original material shows stems with sclerodermis, revolute leaf margins from apex to near base, costa with crescent-shaped band of dorsal stereids, and yellow leaf KOH reaction. All of these characters clearly place this species in the genus Pseudocrossidium R.S. Williams. It is similar to Pseudocrossidium excavatum (Mitt.) R.S. Williams; however, the marginal laminal cells are not hyaline and thinwalled as in the latter species. In addition, this species has triangular to triangular-ovate leaves, upper and middle laminal cells with usually bi-or trifurcate papillae, apex mucronate, and marginal cells smaller and less papillose than the rest of the laminal cells. All of these characters could appear in Ps. leucocalyx (Mont.) Thér., however until we know the variability of this latter species in South America, it is difficult to explore the matter further. We transfer this name to the genus Pseudocrossidium. We have only located one syntype of this name from the Müller herbarium, which was deposited in the Theriot herbarium at PC. It is chosen as the lectotype. After studying the sample, it proved to be a species of the genus Pseudocrossidium, because it shows the margins strongly recurved, with marginal laminal cells differentiated, hyaline, and thin-walled, and sclerodemis developed. The leaves are linear-lingulate, with the basal cells near the costa rectangular and yellowish, and the cross-section of the costa shows a single band of stereids and usually four guide cells in one row. We have not found any differences to separate this material from Pseudocrossidium replicatum. Therefore, we consider both species conspecific. Dusén (1906b) cited two syntypes in the description of T. polycarpa. We chose the material from Punta Arenas kept at S as lectotype, because it is better preserved. The original material comprises plants with lingulate leaves, narrowly recurved margins, bordered by differentiated cells, papillose dorsal surface of the costa from the base to near the apex, cylindrical capsules with high basal membrane of the peristome, and anatomy of the costa similar to that found in Tortula. However, the KOH leaf reaction is red, and the margins are dentate near the apex. All of these characters are diagnostic of H. arenae. Therefore, T. polycarpa is here considered as a new synonym of the latter species. This species is distinguished by its lingulate to spathulate leaves, recurved up to the upper third, with a smooth and short hair-point, apex obtuse to acute, margins bordered by three to five rows of thicker walled and less papillose cells, upper and middle laminal cells 7.5-10(12.5) mm wide, crosssection of the costa without hydroids, dorsal surface of the costa weakly papillose, and a short basal membrane of the peristome. Tortula polylepidis is close to S. glacialis, known from southern South America and the Sub-Antarctic Islands, because both taxa have similar leaf shape, bordered and recurved margins, short hair-point, and size of laminal cells. However, S. glacialis has a coarsely papillose dorsal surface of the costa from the base to near the apex (smooth or weakly papillose at the middle in T. polylepidis), basal laminal cells papillose (smooth in T. polylepidis), cross-section of the costa with two to four guide cell rows (one to two rows in T. polylepidis), higher basal membrane of the peristome than T. polylepidis, and is a dioecious species (T. polylepidis is synoecious). In addition, the costa lacks dorsal surface cells, the dorsal band of stereids is crescent shaped, and the laminal cells are red with KOH, characters typical of Syntrichia. Therefore, T. polylepidis is here transferred to the genus Syntrichia as S. polylepidis. The name gives reference to a plant appearance similar to that of S. latifolia (Bruch ex Hartm.) Huebener. According to its gametophytic characters, it is congeneric with this species. The type material has no sporophytes, and is characterized by lingulate to spathulate leaves, brittle, usually weakly constricted at the middle, with obtuse to acuminate apex and recurved up to the middle, bordered and sometimes sinuate margins, weakly papillose or smooth costa, excurrent in a mucro or apiculus, with middle and upper laminal cells 12.5-15 mm wide, cross-section of the costa with two to three dorsal stereid rows and without hydroids. The leaf margins, when sinuate, are usually irregularly pluristratose. The specified combination of characters is distinctive of T. pseudolatifolia, and so this species is transferred to the genus Syntrichia as S. pseudolatifolia. We have studied two syntypes deposited at S and PC herbaria. The specimen from S is mixed with Syntrichia costesii (Thér.) R.H. Zander, whereas that from PC contains only T. pulvinatula. For this reason, we selected the latter as the lectotype. The leaf shape, plane and bordered margins, anatomy of the crosssection of the costa, and papillae of this specimen support our belief that this species is conspecific with S. breviseta. Brotherus (1924b) described T. santiagensis from a specimen collected by Carl and Inga Skottsberg in the 'Svenska Pacific Expedition 1916-17'. We found syntypes of this name at H-BR, S, and UPS, which represent duplicates from a homogeneous collection. We chose the syntype kept at H-BR as the lectotype of this name.
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The original material consists of small plants with ovate leaves, yellow leaf reaction with KOH, strongly revolute margins, and differentiated by hyaline, thinwalled cell margins, rounded to obtuse apex, costa percurrent, with four guide cells and perichaetial leaves differentiated. We conclude that there are no morphological differences between this taxon and Pseudocrossidium excavatum, and so it is here regarded as a synonym of the latter. Bescherelle (1916) published this species on the basis of one collection. He compared it with the European Barbula alpina Bruch & Schimp., now known as Syntrichia sinensis (Müll. Hal.) Ochyra, as both had the same habitat, leaf shape, and structure of the peristome. However, the author distinguished B. savatieri by the more elongate leaves, with revolute, sinuate and papillose margins, and costa reddish and papillose at the dorsal surface, which is excurrent in a short mucro. The type material shows the characteristics exposed by Bescherelle (1916) ; however, the characters provided as differential can be included in the variation shown by S. fragilis. In the protologue, Herzog (1920) compared T. sordida with T. andicola Mont. (S. andicola), because both species show a similar dentate leaf apex. However, T. sordida has smaller, keeled, and lingulate leaves, with basal leaf cells narrower than T. andicola. After study of the type material, we conclude that these characters fall within the range of variation of S. andicola. In addition, the original material shows the distinctive combination of characters of this latter species: ovate to ovate-lanceolate leaves, with recurved margins, and a costa that ends below the apex but continuing again in the hair-point. Therefore, T. sordida is included in the list of synonyms of S. andicola. The type material is mixed with Pseudocrossidium crinitum (Schultz) R.H. Zander and S. princeps. In the original description, Thériot (1917) stated that T. squarripila belonged to the T. ruralis group, closely related to T. obtusissima (Müll. Hal.) Mitt. and T. chubutensis. The plants are spirally twisted when dry and patent when moist, with ovate to lingulate, not constricted leaves, emarginate to rounded apex, with a long, spinose and hyaline hair-point, the margins of the leaf are recurved up to the apex and not bordered, the upper and middle laminal cells are papillose, (7.5)10-12.5(15) mm wide, the cross-section of the costa has three to four dorsal stereid rows and hydroids, and the lamina is irregularly bistratose in patches in the upper and middle parts of the leaf. We found no difference between S. ruralis and T. squarripila, except for the irregularly bistratose lamina and the presence of hydroids in the cross-section of the costa of the latter. These characters are typical of S. caninervis (Mitt.) Broth., but the shape of the leaf, lamina cells, and sporophyte are different. With regard to the sporophyte characters, T. squarripila has a shorter basal membrane of the peristome than S. ruralis. For the moment, T. squarripila is here transferred to the genus Syntrichia, awaiting a careful study of these species and their variations throughout South America. We have found the three syntypes mentioned in the protologue at PC and a sheet labelled with the number 'Skottsberg 964', which is inside of a sheet labelled as 'Skottsberg 335' at UPS. We chose the specimen Skottberg 964 deposited at PC as the lectotype, because it is better preserved. Cardot & Brotherus (1923) stated that T. stenophylla was a species close to T. serrulata Hook. & Grev., but with a different shape of the leaves and papillae of the costa. After study of the original material, it proved to be S. anderssonii on the basis of its lingulate, bordered, not constricted, unistratose mucronate, with recurved margins up to the middle, and acute, sometimes dentate apex leaves. In JE, where the original herbarium of Th. Herzog is kept, the two syntypes mentioned in the protologue (no. 4344/a and no. 2622) are deposited. Both have the characters provided in the original description, but the number 4344/a lacks sporophytes. Therefore, we chose the number 2622 as the lectotype of this name. Both specimens have leaves with recurved margins, rounded to obtuse apex, costa excurrent into a long hair-point, and in cross-section with four guide cells in one layer, one band of dorsal stereids, and ventral and dorsal surface cells differentiated. In addition, the leaves are yellow with KOH and the perichaetial leaves are undifferentiated. Churchill & Fuentes (2005) transferred this species to the genus Syntrichia as S. xerophila. However, the characters above are diagnostic of the genus Pseudocrossidium; in particular, the long hair-point is characteristic of Pseudocrossidium crinitum. Until we know the variability of this latter species in South America, it is difficult to explore the matter further. We transfer this name to the genus Pseudocrossidium. Tortula umbrosa was described by Dusén (1906a) on the basis of one specimen collected by the author in Región X (Los Lagos), Peulle, near to Lake Todos los Santos. After its description, no new information was published for this name, and it has only been compiled in different checklists of the area (Greene, 1986; He, 1998) . According to Stafleu & Cowan (1976) , the original herbarium of P. Dusén is at S, and many duplicates of his collections have been distributed in numerous herbaria. For this study, we were not able None of the consulted herbaria house type specimens of this species. The original description lacks diagnostic characters that inform us about its taxonomic status. According to Müller (1879) , it probably belongs to the genus Syntrichia, because he placed this species in Barbula (Syntrichia) in the original description. In addition, the plant is epiphytic, which is more usual in species of this latter genus.
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